In the present study was used the alga Kelp sp. in wastewater collected from a household, in order to experiment its treatment capacities. Every measurement in this study was made using Spectoquant NOVA 60. The results show a decrease in the main parameters when low quantities of algae were used, but an increase when larger quantities were used.
INTRODUCTION
Nowadays, wastewater from different households is being discharged in water streams. Algae are used as bio indicators for water quality because they have short life cycles and they respond in a very short time to changes in the environment. They also have many resistant forms: spores, zygotes. Many algae can be dispersed by water, wind, animals or even humans. Algae are found in all aquatic ecosystems (Cărăuș,2010) .
Many studies have been performed in order to prove the relevance of using algae in wastewater treatment (Hawkes et al., 1975 , Larsdotter, 2006 .
The main objective of this study was to assess the treatment capacity of sun-dried macroalgae Kelp species.
This study had as objectives: 1. Measuring wastewater's physical-chemical parameters 2. Subjecting the wastewater to a treatment using Kelp sp. in different quantities.
Measuring physical-chemical parameters after
the treatment Kelp is a large brown seaweed that grows in shallow, nutrient-rich saltwater, near coastal fronts around the world.
Kelp algae are part of Eukaryota domain, ChromalveolataKingdon, Phylum Heterokontophyta, Class Phaeophyceae, Order Laminariales (www. algaebase.org).Usually, Kelp species are used in sushi or for any other type of unprocessed food. (thescienceofeating.com/vegetables/seaweedkelp/).
Kelp algae biomass is an efficient bio sorbent for Cd(II). At pH close to 6 the maximum sorption capacity reaches up to 110 mg Cd g1 or even 160 mg Cd g1 (Boschiet al., 2011) .
The treatment of zinc-containing wastewaters generated in the galvanizing process can be successful achieved using brown macroalgae harvested as natural cation exchangers. The properties of the brown macro-algae are associated with the presence of weakly acidic (carboxylic groups) and strongly acidic (sulfonic groups) functional groups on the surface of the biomass particles (Pozdniakovaet al., 2016).
Macroalgae were also used in treatment for dye wastewaters successfully (Holkaret al., 2016) .
Four brown macroalgae were studied -P. canaliculata, Laminariahyperborea, A. nodosum and F. spiralis -which showed to be natural cation exchangers for heavy metals removal from a petrochemical wastewater. Functional groups present on the surface of the biomass, such as carboxylic and sulfonic groups, are responsible by their cation exchanger properties. The binding BIRIŞ-DORHOI et al. of metal ions (Zn, Ni, Cu and Ca) take place by the release of light metals (Na, K and Mg), initially bound to the functional groups (Cechinelet al., 2016) .Seaweeds showed huge bioaccumulation capabilities, reaching up to 209 lg of Hg per gram of macroalgae (d.w.), which corresponds to 99% of Hg removed from the contaminated seawater in which they were immersed (Henriqueset al., 2015) .
Utilization of waste-water as a nutrient for algae is used for the production of biogas. The cost is reduced significantly due to the use of wastewater (Singh et al., 2016 , Yun et al., 2015 treatment affected the content of total soluble sugar in Cladophora, but not its protein content (Cao et al., 2015) . Filamentous macroalgaelikeCladophora sp. were proved to be efficient in assimilation of phosphorus from wastewater of low N/P ratio, and Pseudanabaena sp. was efficient in removing nitrogen from wastewater of high N/P ratio. A better understanding of the physiological diversity and stoichiometry of benthic algae and their habitat requirements can contribute significantly to the optimization of nutrient removal from wastewater (Lyu and Vyverman, 2015, McKennedy and Sherlock, 2015).
Macroalgae were also used for horticultural wastewater treatment. Some species proved to be efficient, like Stigeoclonium, while others, like Klebsormidium strain were not suitable (Lyuet al., 2016) .
Freshwater macroalgae, exemplified by the genus Oedogonium, provide multiple opportunities for integration into agricultural, municipal and industrial systems to treat wastewater under a wide range of cultivation conditions and produce biomass with a diversity of end-uses (Lawton et al., 2016) .
MATERIALS AND METHODS
Initially, for this experiment, it was necessary to collect wastewater from a household from Budesti-Finate village. The wastewater came mainly from the kitchen.The wastewater was collected in flasks. For every analysis in this experiment, the results were collected using Spectroquant NOVA 60 apparatus.
First of all, there was an analysis of the wastewater. The parameters followed were sulphates, nitrites, total hardness and ammonium. Methods used for this experiment are in accordance with EPA methods for wastewater analysis 354.1, 375.4, 350.1, (https://www.epa.gov/sites/ production/files/2015-03/documents/testmeth. pdf).
In 1l of wastewater were immersed 15g, 35g and 50g of algae. Kelp sp. algae that was used, was bought from a herbal pharmacy. It was sundried. These algae were hydrated in the collected wastewater. In the household wastewater were used Fairy-5 ml per wash, until time of collection 5 washes were made. All samples were analysed immediately after sampling.
All data was collected using Spectroquant NOVA 60. By means of reagents, the component of a sample to be analysed is converted into a coloured compound in a specific reaction. The reagents or reagent mixtures contain -in addition to the reagent selective for a parameter to be determined -a number of auxiliary substances that are essential for the course of the reaction. These include, for example, buffers for adjusting the pH to the optimal value for the reaction, and masking agents that suppress or minimize the influence of interfering ions. The colour reactions are in most cases based on standardized analytical methods specifically optimized in terms of ease of use, a low working effort, and shorter reaction times. Furthermore, methods cited in the literature or developed by ourselves are also.
Correct measurement results can be obtained only within the measuring range specified for each individual parameter. When dealing with sample solutions of a unknown concentration, it is advisable to establish whether the sample concentration is indeed within the specified measuring range, ideally roughly in the middle of the range (http://www.merckmillipore.com/RO/ ro/product/Fotometru-NOVA-60,MDA_CHEM-109751?ReferrerURL=https%3A%2F%2Fwww. google.ro%2F#anchor_TI).
Sample preparation
Strongly turbid samples require pre-treatment before they can determined in a photometer, since the effect of turbidity can result in considerable variations in the measurement values and in false-high readings. Care must be taken here to ensure that the sub stance to be determined is not contained in the suspended material, in which case a sample decomposition must be carried out. Compounds that always occur in dissolved form (for example ammonium, nitrate, nitrite, chlorine, chloride, cyanide, fluoride, orthophosphate, and sulphate) permit a previous filtration, even when the sample solution is strongly turbid used (Spectroquant NOVA 60 Manual-Merck).
Tests
Regarding the nitrite cell test was used 5 ml of sample and 1 micro spoon of Reagent NO 2-1. The sample was shackedvigorously until the reagent was completely dissolved. The reaction time for nitrite test is 10 minute, after which the cell was introduced in 10mm tubes and measured. The method is in accordance with EPA 354.1. The pH must be between 2-10. If the sample is turbid, it must be filtered.
Sulphate ions were also measured. The method is in accordance with EPA 375.4. Were used 5 ml of sample to which 1 level of micro spoon is added and well shaken. After 2 minutes (reaction time), the sample was measured in the photometer. The pH must be between 2-10. If the sample is turbid, it must be filtered.
Ammonium cell test was carried out by using 5 ml of sample and 1 dose of NH 4+-1K. The reaction time was 15 minutes, after which the sample was measured in the photometer.
Total hardness was also measured. Briefly the method work using 1 ml of sample, to which is added H-1K reagent and left for 3 minutes (reaction time) and then measured in the photometer. This results (A) was total hardness. Add 3 drops of H-2K reagent, shake well and then measure in the photometer. This result (B) gives the content of Mg in mmol/l. In order to make the transformation to get the German degree, first, you have to calculate the content of Ca in mmol/l. This can be obtained using the formula :
For conversion the method gives the content of Ca in 1°dG. The conversion is: 1mmol/l Ca……0.140°dG. Before proceeding to the method a preparation is required. The pH must be between 3-9. If the sample is turbid, it must be filtered.
RESULTS AND DISCUSSIONS

Nitrite test
These were the results:
Fig. 1 Nitrites in household wastewater and treatment
From the graph above you can conclude that nitrites decreased when for the treatment were used 15g of algae, but had an unexpected increase when were used 35g of algae. This means that a larger quantity of macroalgae used for wastewater treatment is highly inefficient.
Sulphate test
Fig. 2 Sulphates in household wastewater
Similar to nitrites, sulphate ions presented a decrease in their values were for wastewater treatment were used 15g of algae, but suffered an increase when 35g of algae were used. When were used 50 g of algae the values suffered a major increase which means that this quantity is not efficient for wastewater treatment. When algae flourish they discharge different substances in the water.
Ammonium test
Fig. 3 Ammonium cell test
As it can be observed from Fig. 3 , ammonium ions suffered a very drastic decrease when algae were used in the wastewater treatment. When 50g of algae were used for wastewater treatment, the values presented a small increase as opposed to the samples where were used 15g or 35g of algae. Even so, compared to the raw sample, in which there were no algae, the values presented a significant decrease. The method is in accordance with EPA 350.1. In Fig. 4 it can be observed that total hardness decreased when algae were used for wastewater treatment. The samples were 50g of algae presented a slight increase compared to the samples with 15 and 35g algae. For total hardness there is only a minimal value, which is 5°dG. There is no maximum value but most of the studieshave shown a limit at 50°dG.
Total hardness test
Tab. 1. Comparison between values obtained and maximum permissible values
The ammonium ions values were over the maximum limit of 0.5 mg/l, but when Kelp algae were immersed in the wastewater, they showed a significant decrease, now being under the maximum admitted value. Sulphate ions exceeded the maximum of 250 mg/l in 2 samples, but when 15 g of algae were added in the wastewater the values decreased. Regarding the nitrite values, all samples showed values under the maximum of 0.5 mg/l. After treatment only when 15 g of algae were used the values suffered a decrease.
Correlation matrix was produced using values from Tab. 2. Interpreting the correlation matrix (Tab. 3) it can be stated that there is a correlation between the treatment with 15g of algae used for nitrites removal and a correlation between the samples with no treatment and total hardness. All other correlations were not statistically relevant.
CONCLUSIONS
Following this experiment it can be concluded that sun-dried macroalgae Kelp can be used for wastewater treatment when the quantity of algae does not exceed 15 g/l. If there are used more than 35 g /l, the algae is highly inefficient.
